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SUZUKI TAKASHI 

(54) SOLVENT-BASE BLACK PIGMENT INK FOR INK JET PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink composition \A4iich is prepared by using a carbon black 
pigment and makes high-speed, and high-definition ink jet printing on a pemneable material possible. 
SOLUTION: In preparing a solvent-base black pigment ink for ink jet printing comprising a colorant, an 
organic dispersion medium, and a dispersant, a spedfic pigment is used as the colorant; a specific glycol 
ether is used as the dispersion medium; and a resinous compound effective as a dispersant for them is used. 
Thus is provided an ink composition in which the pigment disperses well as fine particles and can pass 
through nanrow passages in a printer; in which particles do not agglomerate even when kept standing or 
stored for a long time; and of which the medium penmeates quickly into a permeable material after printing, 
solidifying the composition without causing blur 

* NOTICES* 

JPG and NCIPl are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] In the solvent system black pigment ink for ink jet printers which uses a pigment, an organic 
dispersion-medium object, and a dispersant as an indispensable component DBP oil absorption is below or 
more 1 5 1 80 (ml / 1 0Og) as a pigment. The cari3on black which pH presents the acidity within the limits of 4.5 
or less [ 2.0 or more ] One sort chosen firom the group which the degree of polymerization of an ethyleneoxide 
chain or a propylene oxide chain becomes from the monobutyl ether of or more 2 four or less polyethylene 
glycol, or the monobutyl ether of a polypropylene glycol as a dispersion-medium object of a pigment, Or the 
thing a resin system compound effective in the combination of the above-mentioned coloring agent and a 
dispersion medium as a dispersant is used [ thing ] for two or more sorts of those mixture, And solvent system 
black pigment ink for ink jet printers which more than 98.0Wt% of a pigment particle is 1 .0 micrometers or less 

1 
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in 0,01-micrometer or more particle size, and is characterized by for mean particle diameter being within the 
limits of 0.02 micrometers or more 0.5 micrometers or less, and distributing to stability. 
[Claim 2] Less than [ of the pigment which a dispersant uses / per indispensable component 100 weight 
section of ink, and a pigment / below the 15.0 weight sections more than the 1 .0 weight section / more than 
0.1 weight twice 2.0 weight twice ], solvent system black pigment ink for Inkjet printers according to claim 1 
whose remainder is a dispersion medium. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the solvent system pigment ink at the 

time of printing with an Inkjet printer to pemieability ingredient sides, such as paper and timber. 

[0002] 

[Description of the Prior Art] The printing technique of an ink jet print method is developed in recent years, and, 
generally it began to be used widely. Although various methods were proposed and the utilization phase is 
reached, it is common in them to inject at high speed and to make an image from ink to an object side, 
fomriing a detailed liquid ink drop. Since it is made to dissolve in various media and deals in a color as a 
coloring agent of ink, it is suitable for injecting fomiing a drop detailed as ink in a unifomn dissolution condition. 
However, a color has a difficulty in lightfastness or a water resisting property, and the aspect of affairs of an 
activity has constraint. On the other hand, since the pigment is excellent in lightfastness or a water resisting 
property, it is desirable, but since there is no medium which dissolves it, it must be used as dispersion liquid of 
a very fine particle. It is the indispensable conditions for pigment ink that the supply way of the ink which 
results in the nozzle and nozzle of a printer head from the demand of a print quality is detailed, and the particle 
diameter of the pigment which passes through that is still more detailed, and that must not condense at the 
time of an activity and storage, must not sediment, namely, a detailed distributed condition is maintained at 
stability. Although practical use is presented with pigment ink in some fields, since stable detailed distribution 
of a pigment which bears the severe condition of an ink jet print is difficult, the pigment ink in the field 
concerned is not yet put in practical use. The fate which becomes severer has a demand in the more minute 
ink [ in / a high speed or if printing of a large area is called for more at all / more / an Inkjet print ] of endurance 
more like other print processes. 

[0003] Although pigment ink for ink jet printers is desired for such a background, since the lightfastness of a 
pigment and a water resisting property have desiccation of ink or the slow solidification rate, and the printing 
image immediately after printing is confused by contact or they have many cases where the device for 
distribution becomes an enmity and the water resisting property of a print is inferior, in drainage system 
distribution of a satisfactory good thing, the pigment-content powder in a non-drainage system is desirable. 
Moreover, among nonaqueous dispersion media, although a volatile solvent can expect desiccation 
solidification of the prompt ink by evaporation of the solvent after printing, it takes place [ change of the 
presentation by volatilization / tend ] at the times of handling, such as the time of printing, and is unsuitable. If 
the interior of paper or the woody field for permeability is pemieated promptly and ink solidifies with the solvent 
of comparatively difficulty volatility at the time of printing, a pigment will be spread on an object side front face, 
a printing image will spread by contact, or it will not be confused, and it will be assumed that minute printing is 
possible. It seems to be whether ink penmeates the detailed part of a print head well, and this can supply ink 
certainly, and a problem of the same kind. It seems that however, there is no knowledge what kind of 
dispersion medium can respond to high-speed printing more by combining stable detailed distribution and 
such a good osmosis fluidity in relation by the pigment or the dispersant. 
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[0004] 

[Problem(s) to be Solved by the Invention] Development of the pigment ink for ink jet printers which canied out 
detailed distribution of the pigment at the dispersion medium of a non-drainage system which secures both 
the osmosis fluidities of detailed stable distribution of a pigment, and ink. 
[0005] 

[Means for Solving the Problem] The object achievement is expected by selection of a new ink presentation or 
a compounding ratio. 

[0006] Since the Inkjet print method optimal as an object is a piezo method which perfonns the formation of a 
detailed drop and injection of ink by the piezo-electric element when aiming at development of the pigment ink 
for ink jet printers which carried out detailed distribution of the pigment to the dispersion medium of a 
non-drainage system, the method will be made into an example and the content of this invention will be stated 
more to a detail. By the piezo method, electric oscillation is changed into a dynamics oscillation, it tells ink, ink 
is tumed to an object side from two or more holes with a detailed nozzle, and it injects as a detailed drop. 
Injection of a detailed drop is controlled by the electric-oscillation input to a piezo-electric element, controls the 
attainment location of the ink on an object side by migration of an object side or a printer nozzle, and draws a 
desired image. A piezoelectric element is anranged in dozens of micrometer or more location to which it is 
about hundreds of micrometers and opening of some holes is usually expected in the medium, and, as for the 
path of the supply way of the ink in which the diameter of opening of the hole of a nozzle usually reaches 
dozens of micrometers and there, dozens of components are usually arranged firom some with the whole 
nozzle. Since opening and the passage of the neighborfiood of it are detailed, naturally stable detailed 
distribution of a pigment becomes an indispensable condition. 

[0007] Although a certain amount of guess was possible, and the ink there is no change in the viscosity of the 
detailed distributed condition of a pigment or ink, and it is considered that is stability was prepared when 
actually saved under heating or a heat cyde when it was the simple problem into what kind of combination a 
pigment, a dispersion medium, and a dispersant should have been made in pigment ink other than for Inkjet 
printers, the ink which was able to be printed favorably at the beginning of printing test initiation stops 
[ injection of ink ] after a while. That is, the scale taken in development of conventional various ink is not helpful. 
When printing of long duration was not completed in a practical print speed although the continuity of injection 
of ink with the device of a dispersant improved to some extent when the solvent with the high hydrophilic 
property which has water and compatibility, for example according to other examination of this invention 
persons was made into the dispersion medium, and the hydrophobic, strong solvent was made into the 
dispersion medium, even if it devised various dispersants, injection of ink was unsuitable like the 
above-mentioned. That is, with neither the single scale of a hydrophilic property or hydrophobicity, nor the 
single scale of a dispersant, solution is in prospect. If it says whether ink is equal also to the high-speed 
oscillation of thousands of Hz of the piezo-electric element at the time of printing, and detailed passage may 
be flowed through to stability, and whether many demands which are described below can also be filled 
simultaneously, in well-known knowledge, the guide of solution will not be acquired conventionally. 
[0008] The ink the quantity of was decreased by injection is supplied from an ink reservoir of the supply way 
other end by the capillarity in the supply way which is a capillary. The surface tension and the viscosity 
property of ink must be chosen for supplying the ink to the head of a nozzle smoothly. Although it is generally 
so advantageous to capillarity that surface tension is large, when first filled up with ink, air bubbles are 
generated in passage or it is easy to remain in it, and while it prints, it is possible [ it ] to blockade passage. 
Once it does not ask whether it is based on a condensation pigment, or it is based on air bubbles but 
blockades, since injection of ink becomes impossible, if the nozzle stops printing and passage of ink is not 
rewashed, it cannot be used any longer. An injection halt took place in many cases, degassing was not able to 
be beforehand canied out by supersonic vibration, and a solvent independent examined the surfactant as a 
dispersant of ink, and each-other gap has not improved it, either When the viscosity of ink is too high, its drift 
velocity is slow, high-speed floating in the capillary corresponding to the injection perfomried at high speed is 
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impossible, supply of ink cannot be followed, if too low, overflow will be canied out from a nozzle, the ink of a 
printing image will be superfluous and it will be confused. Moreover, before the argument of the absolute value 
of viscosity, if viscous behavior is not a Newtonian flow, inconvenience will arise. Surface tension and a 
viscosity property are also likely to influence thin drop-izatlon of the injected ink, and are likely to have the 
range suitable for forming the drop of proper magnitude, in view of the printing image. However, it is 
specifically unknown. 

[0009] Two or more drops of the injected ink form the printing image of the line breadth beyond it from a 
submillimeter meter on an object side at the time of cm. Line breadtti and its intermittence length are 
controlled by actuation of a piezo-electric element. Since the object sides of printing are paper and a woody 
permeability side, a dispersion medium needs to be the matter which leaves a pigment to a front face, 
permeates tiie interior of a field promptiy, and, and a printing image does not spread by contact or is not 
earned out. [ that a pigment is spread on the front face of an object side ] Although it is whether ink permeates 
the detailed part of a print head well, and this can supply ink certainly, and a problem of the same kind, since 
the nature of a cellulose or others, or a composite organic macromolecule and the composite inorganic quality 
of packing are confined and it is constituted, the field for printing is not identically discussed to a head being 
metal. 

[0010] As for a loan, the hand of presentation combination which fills many various demands as mentioned 
above simultaneously is not obtained easily. When oleyl alcohol was chosen as an organic 
dispersion-medium object as a result of many trial-and-enror, this invention person found out that the solvent 
system pigment ink for ink jet printers could be constituted using various pigments, and already applied as 
Japanese Patent Application No. 11-209022. However, according to a subsequent examination, although 
applied ink was excellent in distributed stability or a printing property, it became dear that practically still more 
advanced distributed stability should have been provided. For this reason, this invention persons continued 
amelioration research and reached this invention about black ink. 

[0011] In the ink presentation of this invention, DBF oil absorption is below or more 15 180 (ml / lOOg), and the 
pigment which is a coloring agent is cariDon black which pH presents the acidity within the limits of 4.5 or less 
[ 2.0 or more ]. Alttiough it was possible, even if the detailed distiibution with titanium oxide and the inorganic 
pigment like red ocher stable in standing or a comparatively quiet floating scene put various creativity on the 
object of this invention, lock out of printing passage happens and was unsuitable [ distribution ]. Also although 
it is called a cartDon black pigment, DBF oil absorption is a thing within the limits below or more 15 180 (ml / 
1 0Og). And the carbon black which pH presents the acidity within the limits of 4.5 or less [ 2.0 or more ] is used. 
More than 98.0Wt% of a pigment particle is 1 .0 micrometers or less in 0.01 -micrometer or more particle size 
in ink. Mean particle diameter was within the limits of 0.02 micrometers or more 0.5 micrometers or less, when 
distributing to stability in the specific organic medium containing the effective below-mentioned dispersant, 
lock out of printing passage did not take place, but dear printing was possible. If lock out of printing passage 
becomes easy to take place the device of lowering of the pigment loadings at the sacrifice of buildup of 
dispersant loadings, or lowering of printing concentration when oil absorption deviates firom the 
above-mentioned range etc. as drawing and partide size and pH deviate from the above-mentioned range, in 
the case where printing dear in lock out of printing passage taking place becomes impossible, it increases 
and is unsuitable. Moreover, if such conditions are not fulfilled, resen/ation of the detailed stability at the time of 
the long-term storage of ink is inadequate, and difficulty is in an activity. In addition, DBF oil absorption and pH 
are the parameters in connection witii the description of a well-known particulate matter in this industry, for 
example, pH is a value measured according to JIS-K6221 . Oil absorption is below or more 20 160 (ml / 1 0Og), 
and tiie range especially desirable from the above viewpoints is the case where more than 99.0Wt% of a 
pigment partide is 0.8 micrometers or less in O.OS-micrometer or more partide size in ink, mean particle 
diameter is witiiin the limits of 0.04 micrometers or more 0.5 micrometers or less using the cartoon black which 
pH presents the addity within the limits of 4.0 or less [ 2.5 or more ], and it is distributing to stability 
[0012] CariDon black can be canied out in the ink of ttiis invention, without asking any of channel black or 
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furnace black it is, if the conditions of point ** are futfilled. Moreover, it is possible to use together one sort or 
two sorts or more for comparatively a small amount of organic pigment to carbon black for the object, such as 
adjustment of a delicate color tone. It is possible to be the range \A^ich does not spoil any properties other 
than the color tone of ink Jet ink, and to choose and use the dass and amount together as a pigment >A/hich 
can be canied out by this Invention, finom pigments, such as azo pigment, condensation azo pigment, 
phthalocyanine pigment, an anthraquinone system pigment, a perylene pigment, a peri non pigment, a 
quinacridone pigment, and a dioxazine pigment. 

[0013] The dispersion mediums in the ink presentation of tiiis invention are one sort chosen from the group 
which the degree of polymerization of an ethyleneoxide chain or a propylene oxide chain becomes firom tiie 
monobutyl ether of or more 2 four or less polyethylene glycol, or the monobutyl ether of propylene glycol, or 
those two sorts or more of mixture. That is, they are one sort chosen from the group which consists of the 
diethylene-glycol monobutyl ether, the triethylene glycol monobutyl ether, the tetraethylene glycol monobutyl 
ether, the dipropylene glycol monobutyl ether, the tiipropylene glycol monobutyl ether, and the tetrapropylene 
glycol monobutyl ether, or those two sorts or more of mixture. \A/hen a pigment Is cari^on black of point the 
object of this invention is reached by this dispersion-medium object combining and being used with the 
below-mentioned resin system dispersant. 

[001 4] Even if it tried the activity by making the saturation fatty alcohol of the shape of a straight chain, and the 
letter of branching into a dispersion medium, lock out of printing passage took place, injection of ink stopped, 
and continuous printing was impossible. Since the straight chain-like saturation fatty alcohol wifli a carbon 
number big espedally was crystallized in ordinary temperature, even if it maintained passage at the bottom of 
heating, lock out of printing passage took place. However, although oleyl alcohol was exceptionally [ in 
alcohols ] promising, lock out of ink passage took place in long-temn printing accompanied by injection division 
Interruption of long duration. Although the various solvents known as unsaturated fatty acid, such as oleic add, 
the ester of those or glycol ether oflier than the monobutyl ether of the spedfic polyalkylene glycol 
comparatively spedfied to the polyalkylene glycol and this invention of low molecular weight, and other 
dispersion media of pigment ink were examined changing tiie dass of pigment, the distributed approach, and 
the dass and the blending ratio of coal of a dispersant that are used together, the object useful as a medium in 
which stable long-temi printing is possible was not able to be found out In the ink kept under standing or a 
comparatively moderate osdilation, though it was Ink of stable detailed distribution, when the printing trial was 
presented, an injection halt of ink took place. 

[0015] If that situation is described now somewhat in detail, ttie injection quantity of tiie ink from the nozzle 
which has a printer head with the printing passage of time begins to fall, moreover, the injection from that 
nozzle will stop after a while, an injection way will cany out sequential generating also with turiDulence and the 
nozzle of the others [ phenomenon / this ] on the same head, and the number of nozzles of an injection halt 
will be expanded. 'If such a phenomenon happens, printing is already impossible. An injection halt of one 
nozzle must not take place over long duration practically, either. Printing cannot be resumed, if the vibration 
fipequency of a piezo-electric element is reduced, it becomes same situation and overiiaul deaning of a head 
Is not perfonmed, although time amount until an injection halt of the ink after printing test Initiation takes place 
Is prolonged. Since the part which runs short of tiie injection quantity of the ink at the time of printing, and a 
print speed will fall although time amount until an injection halt takes place is prolonged further if the vibration 
frequency of a piezo-electiic element is reduced further, the practical value as [ botii ] ink falls. The dedsive 
cause Is unknown although the guess that an injection halt will be what is depended on condensation of a 
pigment, or mixing or generating of air bubbles in the detailed passage of a printer head Is possible. It also 
became clear tiiat, as for the ink in which an injection halt takes place with the printing passage of time, an 
injection halt comes to take place into a short time by the prolonged storage back. Moreover, it became dear 
that it was in case ink will not blockade and inject it, either, if the ink in which a series of favorable printings to 
which an injection halt does not take place are possible is also left setting Ink in an Inkjet printer after ending 
printing, goes ttirough a certain time amount and resumes printing. 
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[0016] According to examination of this invention persons, only when the degree of polymerization of an 
ethyleneoxide chain or a propylene oxide chain moreover chose the selection combination of a pigment and a 
dispersion medium like this invention through the monobutyl ether of or more 2 four or less polyethylene glycol, 
the monobutyl ether of propylene glycol, or those mixture, continuation and intennittent printing of a long 
period of time [ ink / after preparation or prolonged storage ] were possible. This assessment approach and an 
assessment result are explained in full detail after the paragraph number 0026. 

[0017] Since other descriptions which the dispersion medium of this invention has pemieate the interior of an 
object side promptly, making diffusion osmosis of a pigment into the minimum, namely, making a blot of a 
printing image into the minimum, and leaving many of pigment particles on a finont face moreover after a liquid 
ink drop anrives at the field for printing, they are that turbulence of a printing image does not take place even if 
a printing image can forni vividly deeply and it contacts in an after [ printing ] short time. The pigment 
solidification (on these descriptions, this may also be indicated to be "desiccation") by osmosis into the printing 
side of a medium which is not desiccation solidification of the ink by evaporation of a medium takes place 
promptly, a kind of suitable chromatography for this printing - graphic effectiveness was unexpected discovery. 
Although this effectiveness was boiled to that extent with the construction material and structure of an object 
side, the class and description of the pigment used, a class, a compounding ratio of a dispersant, etc. and that 
difference had it a little, its selection of a dispersion medium was decisive. By the other type dispersion 
medium, even if it was glycol ether, for example, when the molecular weight was smaller than the specific 
glycol ether of this invention, although desiccation was quick, stable injection was not completed, because the 
viscosity of ink was high when molecular weight was large, stable injection was not completed, and many 
cases where a blot and desiccation were dissatisfied were accepted at the ring content medium, for example, 
bis-alkyi phthalate, and it was unsuitable. As compared with the difference in the long-term distribution stability 
in that the monobutyl ether glycol which is a dispersion-medium object in this invention is independent, or the 
case of using an other type medium, although it can cany out with those mixture and the difference in volatility 
or pemieability is among them, the difference does not become a problem small. 

[0018] The dispersant in the ink presentation of this invention should just be the safe matter which may 
distribute [ a dispersion medium ] the pigment of point ** to stability minutely. As a dispersant for generally 
distributing a pigment in a medium, although many matter is proposed, if the combination of a pigment and a 
dispersion medium is limited, there are few effective dispersants unexpectedly and, moreover, the class of 
effective dispersant changes with combination of a pigment and a dispersion medium, however, the engineer 
of the field concerned - an effort - **** trap ****** - the selection by experiment of an effective dispersant is 
possible. According to examination of this invention persons, the matter which may distribute a pigment to 
stability minutely in the pigment of this invention and the combination of a dispersion medium with various 
kinds of matter classified also as a surfactant was not able to be found out 

[0019] On the other hand, there is nothing or it became clear that the matter which is a surface activity 
operation and which suits the object of this invention was in few resin system compounds. That is, an 
ethyleneoxide-propylene oxide copolymer, aliphatic series polyester, the aliphatic series polyester that 
denaturalized of the amine component, the silicon resin which denaturalized of the amine component or the 
polyether component, a polyvinyl butyral, various acrylic copolymers, etc. were effective in stable detailed 
distribution. The matter which is not effective also exists plentifully like ethyl cellulose etc. also in the matter 
said for there to be a distributed operation generally on the other hand. And there is also matter v^ich uses as 
ink for Inkjet printers, and becomes only hot ink also in the effective dispersant since the viscosity of ink will 
become high like a polyvinyl butyral if it is not a low-molecular-weight article comparatively. The ink which suits 
the object of this invention in an ethyleneoxide-propylene oxide copolymer, aliphatic series polyester, the 
aliphatic series polyester that denaturalized of the amine component, and the silicon resin which 
denaturalized of the amine component or the polyether component was possible. Although the dispersant 
which can be earned out by this invention besides the compound illustrated above may exist, it should just use 
the possible dispersant of dear printing which observes saving under standing or a comparatively loose 
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oscillation, can secure stable detailed distribution, moreover continues on the ink jet print of a piezo method, 
and does not have a blot, choosing it. In addition, concomitant use of a small amount of distributed assistant 
for demonstrating more highly the effectiveness of the dispersant perfomied by the technical field concerned 
being sufficient is possible also in this invention. As a distributed assistant, various kinds of surfactants, the 
organic base nature matter, etc. can be raised as the example, can select an effective thing and its amount 
suitably according to the class of pigment used, and can use together as some dispersants. Moreover, in 
concomitant use of a distributed assistant, using comparatively a small amount of diluent for the facilities of 
measuring or handling can be carried out, unless the property of the ink of this invention is spoiled. The 
dispersant which similariy are the objects for chemical stability reservation of a dispersant etc., and contains 
the little additive for dispersant resin can also be canied out unless the property of the ink of this invention is 
spoiled 

[0020] In the solvent system black pigment ink for ink Jet printers of this invention which uses a coloring agent, 
an organic dispersion-medium object, and a dispersant as an indispensable component, less than [ of the 
pigment with which a dispersant uses / per indispensable component 100 weight section of ink and a pigment 
/ the compounding ratio of an indispensable component below the 15.0 weight sections more than the 1.0 
weight section / more than 0.1 weight twice 2.0 weight twice ], and the remainder are dispersion mediums. It 
causes [ if / than the above-mentioned value / too little / a pigment compounding ratio /, the coloring 
concentration of ink is cleariy inadequate and become scarce at practicability, if excessive, the fluidity of ink 
gets worse, and / the fluidity within a printer head ] trouble especially and is unsuitable although it changes 
with classes of pigment, although it changes a little with classes of dispersant, if it is hard to secure detailed 
and stable distribution of a pigment cleariy if [ than the above-mentioned value ] too little [ the compounding 
ratio of a dispersant ] and excessive - already - buildup of the contribution to pigment-content powder - or 
moreover the viscosity of ink becomes high, and trouble is caused to the fluidity within a printer head, and the 
rate of drying in the field for printing of ink becomes late and is unsuitable. It is the case where less than [ of 
the pigment with which a dispersant uses / per indispensable component 100 weight section of ink and a 
pigment / a more suitable compounding ratio below the 12.0 weight sections more than the 5.0 weight 
sections from the above viewpoint / more than 0.2 weight twice 1 .5 weight twice ], and the remainder are 
dispersion media. The ink of this invention is the constituent which added the little additive component of point 
** or the after-mentioned to combination of the above-mentioned indispensable component if needed. 
[0021] In the solvent system pigment ink for ink jet printers of this invention, the ink which consists only of an 
indispensable component is hypoviscosity dispersion liquid of the Newton fluidity Although the viscosity of ink 
changes with classes, compounding ratios, etc. of a pigment or a dispersant, it is 1-20cps at 10-100cps and 
60 degrees C in 20 degrees C generally. Since detailed and stable distribution of a pigment is secured, 
viscosity is also stable with time. And since change by viscous temperature is small, there is little fluctuation of 
the injection condition of the ink by environmental temperature change of a print head. On the contrary, it is 
possible to present an activity in the temperature requirement which heats the ink passage of a print head and 
its near in order to lose fluctuation of a delicate injection tune, and results in 100 degrees C beyond ordinary 
temperature, and it is desirable to present an activity in the condition of having been especially maintained at a 
certain constant temperature in the temperature requirement concemed. 

[0022] It comes to be below an outline when the manufacture approach of the ink of this invention is illustrated. 
A pigment, a dispersant, and the specified quantity of a dispersion medium are measured, and after canrying 
out stimng mixing, in the disperser of common knowledge in the fields concemed, such as a bead mill and 3 
roll mills, grinding and mioro-disperse-izing of a pigment are performed and it considers as ink. The pigments 
of a start raw material are fine particles which consist of an aggregated particle which many of a primary 
particle usually condensed, and they are distributed in a dispersion medium while they grind an aggregated 
particle with wet as mentioned above and make this a more detailed particle, since grinding and 
micro-disperse-ization are performed simultaneously - only - a distributed process - it has called distributing. 
It is possible to make into a desired value the pigment particle diameter distributed by changing the conditions 
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of a distributed process and its distribution. Since it distributes nnore effectively, the rennaining dispersion 
medium is added to the thick dispersion liquid \A4iich distributed using a dispersion medium fewer than the 
specified quantity, and were obtained, distribution is completed, the approach often perfonned also considers 
as the ink of a desired presentation ratio, and it can be canied out also in this invention. When there is a big 
and rough particle of grinding imperfection with a minute amount in a distributed process When correcting to 
eye the low one a little the viscosity of the ink which removed this by approaches, such as centrifugal 
separation, or has been manufactured normally for the specific object Add a dispersion medium, add, the 
solvent, i.e., the viscosity accommodation solvent, of a dispersion medium and compatibility which moreover 
does not have an adverse effect on distribution, or The distributed assistant of point ** can be used together, 
or qualification of adding a defoaming agent suitable when addition of a defoaming agent is desirable can be 
suitably canied out in the appropriate phase of ink manufacture of this invention according to manufacture or 
the service condition of ink. 

[0023] In the ink of this invention, although a solvent usable as a viscosity modifier is reached at a variety if 
needed, fatty acid ester, such as glycol ether, such as glycols [, such as triethylene glycol and tripropylene 
GURIKORURU ], methyl - or ethylcellosolve, and methyl - or ethyl cartDitol, a tree, or the monopropyl ether of 
tetraethylene glycol, oleic acid octyl, and sorbitan monolaurate, is mentioned as the example, extent with 
which, as for the addition, change of printing properties other than the viscosity of ink is pemriitted - it should 
stop - the indispensable component of ink - at most - it is less than [ 20Wt% ]. When it desires 
hypoviscosity-ization more, it is good to confBCt high the compounding ratio of the dispersion medium of the 
indispensable component of ink, and to prepare new ink. In the ink of this invention, the denaturation 
polysiloxane by the polysiloxane, copolymerization, etc. is illustrated as a defoaming agent which can be 
added if needed. The addition is or less about [ of ink ] 1Wt%, and is enough. Moreover, although a silane 
coupling agent and a titanium coupling agent may be added by ink in order to raise the fixing reinforcement of 
the ink to the field for printing, also in this invention, addition of a coupling agent is possible if needed, and an 
addition is or less about [ of ink ] 1 Wt%, and is enough, 

[0024] As stated above, this invention a specific cartDon black pigment as a dispersion-medium object as a 
coloring agent by using specific glycol ether combining the effective resin system compound as a dispersant A 
pigment distributes as a detailed particle, the slit inside an ink Jet printer is passed easily, and a particle does 
not condense by long-term neglect or preservation. And it dries for a short time, without spreading after 
printing, and the solvent system pigment ink for ink jet printers which can print high-speed is offered. The ink 
of this invention fits the front face of papers, such as printing and an information form, a package form, a liner 
and corrugating medium, and the mounting paper, a white board, or the woody permeability ingredient 
currently widely called plywood and a plywood printing by the Inkjet print method, especially the piezo method. 
All the things that can be printed with ink jet printers, such as graphic fonms, such as various kinds of 
alphabetic characters, a figure, a bar code, and a logo mark, various kinds of patterns, and a poster, are 
possible for a printing image. 

[0025] Hereafter, an example is given about this invention and it explains to a detail more. The section in the 
inside of an example is the weight section. In preparation of ink, the bead mill distributed using 2/5 amount of 
the dispersion medium of a schedule, and after taking out thick ink, in addition to the bottom of stirring, tiie 
remaining dispersion medium was used as tiie ink of a predetemiined compounding ratio to serve also as 
concentration adjustment. The pigment particle diameter in ink was measured by the dynamic light scattering 
which perfomns frequency analysis of the laser-doppler effectiveness. The viscosity of ink was measured at 20 
degrees C and 60 degrees C using the Brookfield viscometer. The surface tension of ink was measured at the 
room temperature with the WIRUHERUMI type surface tension balance. 

[0026] After the diameter of opening of a blowout hole was led to 50 micrometers in one pipe and ink is led to 
a head using the print head by which the nozzle in which the ink jet print tiial of ink has three ink blowout holes 
per piezo-electric element has been anranged at the 30-piece serial, it branches for 30 nozzles within a head, 
each leads to three ink blowout holes, and the path of the nanrowest place of passage is 100 micrometers, a 
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nozzle - 60-degree C constant temperature - it maintained at the condition. Sequential change of the 
oscillation frequency (henceforth a printing frequency) of the piezo-electric element for ink injection is canied 
out by 1000Hz unit from 1000Hz to 8000Hz. In this trial, it continues from all nozzles to stability at least 30 
minutes or more, and asks for the printing frequency (marginal printing frequency) of the limitation \A/hich can 
inject ink favorably, in addition, although it can be regarded as the possible ink of printing even if a marginal 
printing frequency is less than [ 1000Hz or it ] in this testing machine, the marginal printing frequency of 
3000Hz or more is desirable, considering the trend of the society which sees and exceeds high-speed printing. 
It was left as a field for printing of permeability, without whether it is favorably injected by the line of constant 
width, without printing moving this using a copy paper, the kraft paper in the conrugated fiberiDoard Hara paper, 
a white board, and plywood, and ink breaking off, whether a printing image is confused by the contact in an 
after [ printing ] short time again, and contacting, and extent of a blot of a printing image was observed visually. 
The ordinary temperature preservation stability test of the ink which perfomris the above-mentioned printing 
trial after saving ink for 30 days in the ordinary temperature in a release container in order to see the 
distributed stability of the pigment in ink, After saving ink for 14 days during a sealing container and a 
80-degree C air bath, it returns to ordinary temperature. The heat cycle stability test of the ink which performs 
a printing tiial after repeating 5 times, placing a preservation stability test and ink subsequentiy to under a 
-20-degree C air bath every 14 hours during a 80-degree C air bath for 12 hours at the time of the heat of the 
ink which perfomis the above-mentioned printing tiial, After suspending printing for 24 hours, filling up a 
printing testing machine with ink, tiie resumption trial of printing intenruption which resumes printing was 
canied out suitably. 
[0027] 

[Example] (Example 1) 90 (ml / lOOg) and pH prepared [ DBP oil absorption ] as a pigment the 
ethyleneoxide-propylene oxide block-copolymer 7.0 section and the ink in which it consists of the triethylene 
glycol monobutyl etiier 84.8 section and the diethanolamine 0.2 section as a dispersion medium as the 
channel cartDon black (C. special black by I.No.77266:Degussa AG 4A) 8.0 section of 3.0, and a dispersant. 
More than 99.5Wt% of a pigment particle was 1.0 micrometers or less in 0.01 -micrometer or more particle 
size in ink, and mean particle diameter was 0.05 micrometers. In 20 degrees C, at 62cps and 60 degrees C, 
viscosity was 17cps and surface tension was 31 (mN/m). Without a marginal printing firequency's being 
6000Hz and confusing a printing image by the contact in an after [ printing ] short time on each field for printing 
in a printing tiial, the blot twisted, it was stable and high-speed printing was completed. The good result witii 
the same said also of the printing tiial after a preservation stability test and a heat cycle stability test and the 
resumption tiial of printing intenruption was obtained at the time of the ordinary temperature preservation 
stability test of ink, and heat. 

[0028] (Example 1 of a comparison) The pigment of an example 1 was changed to tiie furnace cartoon black 
(C.LNo.77266: VULCAN XC[ by Cabot Corp. ]-72R) whose DBP oil absorption is 178 (ml / lOOg) and whose 
pH is 5.0, the approach of an example 1 was repeated, and preparation and a printing trial of ink were 
performed. More than 99.5Wl% of a pigment partide was 1 .0 micrometers or less in 0.04-micrometer or more 
particle size in ink, and mean particle diameter was 0.08 micrometers. In 20 degrees C, at 35cps and 60 
degrees C, viscosity was 15cps and surface tension was 31 (mN/m). Although change was not accepted in 
detailed distiibution of a pigment by the preservation stability test or heat cycle stability test of ink before a 
printing trial, in the printing tiial of the ink after preparation, injection of ink stopped even the printing frequency 
of 1000Hz witii nine nozzles between printings for 15 minutes. 

[0029] (Example 2 of a comparison) The pigment of an example 1 was changed to flie fumace cariDon black 
(C.I.No.77266: the Degussa AG pudding tex 90) whose DBP oil absorption is 95 (ml / lOOg) and whose pH is 
9.0, the approach of an example 1 was repeated, and preparation and a printing tiial of ink were perfonned. 
Although the same detailed distiibution as an example 1 was possible, Vne inclination of flocking settiing was 
slightiy accepted in distiibution of a pigment by Uie preservation stability test or the heat cycle stability test at 
the time of the heat of the ink before a printing trial. In the printing trial of the ink immediately after preparation, 
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injection of ink stopped \A/ith 13 nozzles between printings for 2 minutes \A/ith the printing frequency of 1000Hz. 
Also in the printing trial after the ordinary temperature preservation stability test of ink. it was the same 
dissatisfied result. 

[0030] (Example 3 of a comparison) The dispersion medium of an example 1 was changed to the triethytene 
glycol monomethyl ether, the approach of an example 1 was repeated, and preparation and a printing trial of 
ink were performed Although the same detailed distribution as an example 1 was possible, in the printing trial 
of the ink immediately after preparation, injection of ink stopped with 15 nozzles between printings for 5 
minutes with the printing frequency of 1000Hz. In the printing trial after a preservation stability test, injection of 
ink stopped with 13 nozzles between printings for 2 minutes with the printing finequency of 1000Hz at the time 
of heat 

[0031] (Examples 4, 5, and 6 of a comparison) The dispersant of an example 1 was replaced with the Nonion 
system surfactant (noy gene EAmade from Dai-lchi Kogyo Seiyaku Co., Ltd. - 170), the anion system 
surfactant (high tenor by Dai-lchi Kogyo Seiyaku Co., Ltd. - N08), or the cation system surfactant (ASETAMIN 
-86 by Kao Corp.), respectively, the approach of an example 1 was repeated, and three sorts of ink was 
prepared. It admitted that condensation of a pigment begins to progress into an after [ preparation ] short time, 
and detailed-on actual distribution was not completed. 

[0032] (Example 2) The dispersion medium in an example 1 was changed to the tetraethylene glycol 
monobutyl ether, and the approach of an example 1 was repeated. The same result as an example 1 was 
obtained except a marginal printing frequency being 8000Hz. 

[0033] (Example 7 of a comparison) The dispersion medium of an example 2 was changed to the 
tetraethylene glycol monoethyl ether, the approach of an example 2 was repeated, and preparation and a 
printing trial of ink were perfonned. Although the same detailed distribution as an example 2 was possible, in 
the printing trial of the ink immediately after preparation, injection of ink stopped with ten nozzles between 
printings for 10 minutes with the printing frequency of 2000Hz. In the printing trial after a preservation stability 
test, injection of ink stopped with 15 nozzles between printings for 3 minutes with the printing frequency of 
1000Hz at the time of heat. Also in the printing trial after the ordinary temperature preservation stability test of 
ink, it was the same dissatisfied result. 

[0034] DBP oil absorption as a pigment 100 (ml / 100g). (Example 3) As the furnace carbon black 
(C.I.No.77266: Mitsubishi Chemical make MA-100) 9.0 section whose pH is 3.5, and a dispersant, C18 
hydroxy-acid polyester 80Wt%, The ink which consists of the 9.0 sections of the admixture which consists of 
said stearyl alcohol sulfate Na salt 10Wt%, and the dipropylene glycol monobutyl ether 82.0 section which is a 
dispersion medium was prepared octadecanamide hydrochloride 10Wt% of the surfactant which is the 
assistant In addition, it is in the middle of preparation of ink, and the 0.05 sections of a titanium coupling agent 
were added with the little volatile solvent. More than 99.4WP/o of a pigment particle was 1.0 micrometers or 
less in 0.03-micrometer or more particle size in ink, and mean particle diameter was 0.06 micrometers. In 20 
degrees C, at 65cps and 60 degrees C, viscosity was 15cps and surface tension was 35 (mN/m). Without a 
marginal printing frequency's being 6000Hz and confusing a printing image by the contact in an after 
[ printing ] short time on each field for printing in a printing trial, the blot twisted, it was stable and high-speed 
printing was completed. Although injection of ink stopped with three nozzles after [ of an after / printing 
initiation ] 5 - 8 minutes when the printing frequency was set to 7000Hz, an injection halt of ink new after that 
did not take place. The good result with the same said [ the printing trial after a preservation stability test and a 
heat cycle stability test ] of the resumption trial of printing intenruption was obtained at the time of the ordinary 
temperature presentation stability test of ink, or heat. 

[0035] (Example 8 of a comparison) The dispersion medium of an example 3 was changed to dipropylene 
glycol monomethyl ether, and the approach of an example 3 was repeated. More than 99.5Wt% of a pigment 
particle was 1 .0 micrometers or less in 0.02-micrometer or more particle size in ink, and mean particle 
diameter was 0.06 micrometers. In 20 degrees C, at 70cps and 60 degrees C, viscosity was 20cps and 
surface tension was 34 (mN/m). Although change was accepted in detailed distribution of a pigment neither 
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by the preservation stability test nor the heat cycle stability test at the time of the heat of ink, in the printing trial 
of the ink after preparation, injection of ink stopped even the printing frequency of 2000Hz \Aflth 15 nozzles 
between printings for 1 0 minutes. 

[0036] (Example 4) The ink \Atiich consists of the silicon resin ( X[ by Shin-Etsu Chemical Co., 
Ltd. 1-22-3939A) 8.0 section in which DBP oil absorption denaturalized by 90 (ml / 100g), and pH 
denaturalized by the amino group and the polyether radical as a pigment as the channel carbon black 
(C.I.No.77266: Degussa AG special black 4A) 7,0 section of 3.0 and a dispersant, and the diethylene-glycol 
monobutyl ether 85.0 section which is a dispersion medium was prepared. More than 99.3Wt% of a pigment 
particle was 1.0 micrometers or less in 0.03-micrometer or more particle size in ink, and mean particle 
diameter was 0.08 micrometers. In 20 degrees C, at 13cps and 60 degrees C, viscosity was 6cps and surface 
tension was 31 (mN/m). Without a marginal printing frequency's being 6000Hz and confusing a printing image 
by the contact in an after [ printing ] short time on each field for printing in a printing trial, the blot twisted, it was 
stable and high-speed printing was completed. The good result with the same said also of the printing trial 
after a preservation stability test or a heat cycle stability test or the resumption trial of printing intenruption >A/as 
obtained at the time of the ordinary temperature of ink, and heat. 

[0037] (Example 9 of a comparison) The dispersion medium in an example 4 was changed to 
diethylene-glycol monobutyl ETERUMONO acetate, and the approach of an example 4 was repeated. 
Although the ink of detailed distribution could be prepared like the case of an example 4 and change was 
accepted in detailed distribution of a pigment neither by the pnesers/ation stability test nor the heat cycle 
stability test at the time of the ordinary temperature of ink, and heat, in the printing tiial of the ink after 
preparation, injection of ink stopped even the printing frequency of 1000Hz with 18 nozzles between printings 
for 10 minutes. 
[0038] 

[Effect of the Invention] This invention is selection combination ****** about a resin system compound effiective 
in these in specific glycol ether considering a specific cartoon black pigment as a dispersion-medium object as 
a coloring agent. A pigment distiibutes as a detailed particle, tiie slit inside an Inkjet printer is passed easily, 
and a particle does not condense by long-term neglect or preservation, And wittiout spreading after printing, it 
was able to solidify in a short time and the solvent system black pigment ink for Inkjet printers which can print 
high-speed was able to be offered to the field for pemieability 



TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to the solvent system pigment ink at the 
time of printing with an Inkjet printer to pemieability ingredient sides, such as paper and timber. 



PRIOR ART 



[Description of the Prior Art] The printing technique of an Inkjet print method is developed in recent years, and, 
generally it began to be used widely. Although various methods were proposed and the utilization phase is 
reached, it is common in tiiem to inject at high speed and to make an image from ink to an object side, 
fomiing a detailed liquid ink drop. Since it is made to dissolve in various media and deals in a color as a 
coloring agent of ink, it is suitable for injecting fomning a drop detailed as ink in a unifomi dissolution condition. 
However, a color has a difficulty in lightfastiiess or a water resisting property, and the aspect of affairs of an 
activity has constraint. On tiie other hand, since tiie pigment is excellent in lightfastness or a water resisting 
property, it is desirable, but since there is no medium which dissolves it, it must be used as dispersion liquid of 
a very fine particle. It is the indispensable conditions for pigment ink that the supply way of the ink which 
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results in the nozzle and nozzle of a printer head from the demand of a print quality is detailed, and the particle 
diameter of the pigment which passes through that is still more detailed, and that must not condense at the 
time of an activity and storage, must not sediment, namely, a detailed distributed condition is maintained at 
stability. Although practical use is presented with pigment ink in some fields, since stable detailed distribution 
of a pigment which bears the severe condition of an ink jet print is difficult, the pigment ink in the field 
concerned is not yet put in practical use. The fate which becomes severer has a demand in the more minute 
ink [ in / a high speed or if printing of a large area is called for more at all / more / an Inkjet print ] of endurance 
more like other print processes. 

[0003] Although pigment ink for ink jet printers is desired for such a background, since the lightfastness of a 
pigment and a water resisting property have desiccation of ink or the slow solidification rate, and the printing 
image immediately after printing is confused by contact or they have many cases where the device for 
distribution becomes an enmity and the water resisting property of a print is inferior, in drainage system 
distribution of a satisfactory good thing, the pigment-content powder in a non-drainage system is desirable. 
Moreover, among nonaqueous dispersion media, altiiough a volatile solvent can expect desiccation 
solidification of tiie prompt ink by evaporation of the solvent after printing, it takes place [ change of the 
presentation by volatilization / tend ] at the times of handling, such as the time of printing, and is unsuitable. If 
the interior of paper or the woody field for penneability is permeated promptiy and ink solidifies witii the solvent 
of comparatively difficulty volatility at tiie time of printing, a pigment will be spread on an object side front face, 
a printing image will spread by contact, or it will not be confused, and it will be assumed that minute printing is 
possible. It seems to be whetiier ink permeates the detailed part of a print head well, and this can supply ink 
certainly, and a problem of the same kind. It seems ttiat however, ttiere is no knowledge what kind of 
dispersion medium can respond to high-speed printing more by combining stable detailed distribution and 
such a good osmosis fluidity in relation by the pigment or the dispersant. 



EFFECT OF THE INVENTION 



[Effect of the Invention] This invention is selection combination ****** about a resin system compound effective 
in ttiese in specific glycol ether considering a specific cartDon black pigment as a dispersion-medium object as 
a coloring agent. A pigment distiibutes as a detailed particle, the slit inside an ink jet printer is passed easily, 
and a particle does not condense by long-tenn neglect or preservation. And witiiout spreading after printing, it 
was able to solidify in a short time and the solvent system black pigment ink for Inkjet printers which can print 
high-speed was able to be offered to the field for penneability 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Development of the pigment ink for Inkjet printers which canied out 
detailed distribution of the pigment at the dispersion medium of a non-drainage system which secures both 
tiie osmosis fiuidities of detailed stable distribution of a pigment, and ink. 



MEANS 



[Means for Solving the Problem] The object achievement is expected by selection of a new ink presentation or 
a compounding ratio. 

[0006] Since the Inkjet print method optimal as an object is a piezo method which performs the fomiation of a 
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detailed drop and injection of ink by the piezo-electric element when aiming at development of the pigment ink 
for ink jet printers which canied out detailed distribution of the pigment to the dispersion medium of a 
non-drainage system, the method will be made into an example and the content of this invention will be stated 
more to a detail. By the piezo method, electric oscillation is changed into a dynamics oscillation, it tells ink, ink 
is turned to an object side from two or more holes with a detailed nozzle, and it injects as a detailed drop. 
Injection of a detailed drop is controlled by the electric-oscillation input to a piezo-electric element, controls the 
attainment location of the ink on an object side by migration of an object side or a printer nozzle, and draws a 
desired image. A piezo-electric element is arranged in dozens of micrometer or more location to which it is 
about hundreds of micrometers and opening of some holes is usually expected in the medium, and, as for the 
path of the supply way of the ink in which the diameter of opening of the hole of a nozzle usually reaches 
dozens of micrometers and there, dozens of components are usually annanged from some with the whole 
nozzle. Since opening and the passage of the neighbortiood of it are detailed, naturally stable detailed 
distribution of a pigment becomes an indispensable condition. 

[0007] Although a certain amount of guess was possible, and the ink there is no change in the viscosity of the 
detailed distributed condition of a pigment or ink, and it is considered that is stability was prepared when 
actually saved under heating or a heat cycle when it was the simple problem into what kind of combination a 
pigment, a dispersion medium, and a dispersant should have been made in pigment ink other than for ink jet 
printers, the ink which was able to be printed favorably at the beginning of printing test initiation stops 
[ injection of ink ] after a while. That is, the scale taken in development of conventional various ink is not helpful. 
When printing of long duration was not completed in a practical print speed although the continuity of injection 
of ink with the device of a dispersant improved to some extent when the solvent with the high hydrophilic 
property which has water and compatibility, for example according to other examination of this invention 
persons was made into the dispersion medium, and the hydrophobic, strong solvent was made into the 
dispersion medium, even if it devised various dispersants, injection of ink was unsuitable like the 
above-mentioned. That is, with neither the single scale of a hydrophilic property or hydrophobidty, nor the 
single scale of a dispersant, solution is in prospect. If it says whether ink is equal also to the high-speed 
oscillation of thousands of Hz of the piezo-electric element at the time of printing, and detailed passage may 
be flowed through to stability, and whether many demands which are described below can also be filled 
simultaneously, in well-known knowledge, the guide of solution will not be acquired conventionally. 
[0008] The ink the quantity of was decreased by injection is supplied from an ink reservoir of the supply way 
other end by the capillarity in the supply way which is a capillary. The surface tension and the viscosity 
property of ink must be chosen for supplying the ink to the head of a nozzle smoothly. Although it is generally 
so advantageous to capillarity that surface tension is large, when first filled up with ink, air bubbles are 
generated in passage or it is easy to remain in it and while it prints, it is possible [ it ] to blockade passage. 
Once it does not ask whether it is based on a condensation pigment, or it is based on air bubbles but 
blockades, since injection of ink becomes impossible, if the nozzle stops printing and passage of ink is not 
rewashed, it cannot be used any longer. An injection halt took place in many cases, degassing was not able to 
be beforehand canied out by supersonic vibration, and a solvent independent examined the surfactant as a 
dispersant of ink, and each-otiier gap has not improved it, either When the viscosity of ink is too high, its drift 
velodty is slow, high-speed floating in the capillary conresponding to the injection perfonned at high speed is 
impossible, supply of ink cannot be followed, if too low, overflow will be canied out from a nozzle, the ink of a 
printing image will be superfluous and it will be confused. Moreover, before the argument of the absolute value 
of viscosity, if viscous behavior is not a Newtonian flow, inconvenience will arise. Surface tension and a 
viscosity property are also likely to influence thin dnop-ization of the injected ink, and are likely to have the 
range suitable for forming the drop of proper magnitude, in view of the printing image. However, it is 
specifically unknown. 

[0009] Two or more drops of the injected ink form the printing image of the line breadth beyond it from a 
submillimeter meter on an object side at the time of cm. Line breadth and its intemnittence length are 
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controlled by actuation of a piezo-eledric element. Since the object sides of printing are paper and a woody 
permeability side, a dispersion medium needs to be the matter \A/hich leaves a pigment to a front face, 
pemieates the interior of a field promptly, and, and a printing image does not spread by contact or is not 
canied out. [ that a pigment is spread on the front face of an object side ] Although it is whether ink pemieates 
the detailed part of a print head well, and this can supply ink certainty, and a problem of the same kind, since 
the nature of a cellulose or others, or a composite organic macromolecule and the composite inorganic quality 
of packing are contained and it is constituted, the field for printing is not identically discussed to a head being 
metal. 

[0010] As for a loan, the hand of presentation combination which fills many various demands as mentioned 
above simultaneously is not obtained easily. When oleyl alcohol was chosen as an organic 
dispersion-medium object as a result of many trial-and-error, this invention person found out that the solvent 
system pigment ink for ink jet printers could be constituted using various pigments, and already applied as 
Japanese Patent Application No. 11-209022. However, according to a subsequent examination, although 
applied ink was excellent in distributed stability or a printing property, it became clear that practically still more 
advanced distributed stability should have been provided. For this reason, this invention persons continued 
amelioration research and reached this invention about black ink. 

[0011] In tiie ink presentation of this invention, DBF oil absorption is below or more 15 180 (ml / lOOg), and the 
pigment which is a coloring agent is carison black which pH presents the acidity within the limits of 4.5 or less 
[ 2.0 or more ]. Although it was possible, even if the detailed distribution with titanium oxide and tiie inorganic 
pigment like red ocher stable in standing or a comparatively quiet floating scene put various creativity on the 
object of this invention, lock out of printing passage happens and was unsuitable [ distribution ]. Also although 
it is called a cart3on black pigment, DBF oil absorption is a thing witiiin tiie limits below or more 15 180 (ml / 
1 0Og). And tiie cartson black which pH presents the acidity witiiin the limits of 4.5 or less [ 2.0 or more ] is used. 
More than 98.0Wt% of a pigment particle is 1 .0 micrometers or less in 0.01 -micrometer or more particle size 
in ink. Mean particle diameter was within tiie limits of 0.02 mianometers or more 0.5 micrometers or less, when 
distibuting to stability in the specific organic medium containing the effective below-mentioned dispersant, 
lock out of printing passage did not take place, but clear printing was possible. If lock out of printing passage 
becomes easy to take place the device of lowering of the pigment loadings at the sacrifice of buildup of 
dispersant loadings, or lowering of printing concentration when oil absorption deviates firom the 
above-mentioned range etc. as drawing and particle size and pH deviate from the above-mentioned range, in 
the case where printing dear in lock out of printing passage taking place becomes impossible, it increases 
and is unsuitable. Moreover, if such conditions are not fulfilled, reservation of the detailed stability at the time of 
the long-temn storage of ink is inadequate, and difficulty is in an activity. In addition, DBF oil absorption and pH 
are the parameters in connection wifli tiie description of a welt-known particulate matter in tills industry, for 
example, pH is a value measured according to JIS-K6221 , Oil absorption is below or more 20 1 60 (ml / 1 0Og), 
and the range especially desirable from the above viewpoints is the case where more than 99.0Wt% of a 
pigment particle is 0.8 micrometers or less in 0.03-micrometer or more particle size in ink, mean particle 
diameter is wittiin the limits of 0.04 micrometers or more 0.5 micrometers or less using the carbon black which 
pH presents the addity witiiin the limits of 4.0 or less [ 2.5 or more ], and it is distibuting to stability. 
[0012] Carbon black can be canried out in the ink of tfiis invention, without asking any of channel black or 
fumace black it is, if tiie conditions of point ** are fulfilled. Moreover, it is possible to use together one sort or 
two sorts or more for comparatively a small amount of organic pigment to cariaon black for the object, such as 
adjustTient of a delicate color tone. It is possible to be tiie range which does not spoil any properties other 
tiian the color tone of ink jet ink, and to choose and use the dass and amount together as a pigment which 
can be canied out by this invention, from pigments, such as azo pigment, condensation azo pigment, 
phthalocyanine pigment, an anthraquinone system pigment, a perylene pigment, a peri non pigment, a 
quinacridone pigment, and a dioxazine pigment. 

[0013] The dispersion mediums in the ink presentation of this invention are one sort chosen firom the group 
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which the degree of polymerization of an ethyleneoxide chain or a propylene oxide chain becomes from the 
monobutyl ether of or more 2 four or less polyethylene glycol, or the monobutyl ether of propylene glycol, or 
those two sorts or more of mixture. That is, they are one sort chosen from the group which consists of the 
diethylene-glycol monobutyl ether, the triethylene glycol monobutyl ether, the tetraethylene glycol monobutyl 
ether, the dipropylene glycol monobutyl ether, the tripnopylene glycol monobutyl ether, and the tetrapropylene 
glycol monobutyl ether, or those two sorts or more of mixture. When a pigment is carbon black of point **, the 
object of this invention is reached by this dispersion-medium object combining and being used with the 
below-mentioned resin system dispersant. 

[0014] Even if it tried the activity by making the saturation fatty alcohol of the shape of a straight chain, and the 
letter of branching into a dispersion medium, lock out of printing passage took place, injection of ink stopped, 
and continuous printing was impossible. Since the straight chain-like saturation fatty alcohol with a carbon 
number big especially was crystallized in ordinary temperature, even if it maintained passage at the bottom of 
heating, lock out of printing passage took place. However, although oleyl alcohol was exceptionally [ in 
alcohols ] promising, lock out of ink passage took place in long-term printing accompanied by injection division 
intenruption of long duration. Although the various solvents known as unsaturated fatty acid, such as oleic acid, 
the ester of those or glycol ether other than the monobutyl ether of the specific polyalkylene glycol 
comparatively specified to the polyalkylene glycol and this invention of low molecular weight, and other 
dispersion media of pigment ink were examined changing the class of pigment, the distributed approach, and 
the class and the blending ratio of coal of a dispersant that are used together, the object useful as a medium in 
which stable long-temn printing is possible was not able to be found out. In the ink kept under standing or a 
comparatively moderate oscillation, though it was ink of stable detailed distribution, when the printing trial was 
presented, an injection halt of ink took place. 

[0015] If that situation is described now somewhat in detail, the injection quantity of the ink firom the nozzle 
which has a printer head with the printing passage of time begins to fall, moreover, the injection from that 
nozzle will stop after a while, an injection way will canry out sequential generating also with turbulence and the 
nozzle of the others [ phenomenon / this ] on the same head, and the number of nozzles of an injection halt 
will be expanded. If such a phenomenon happens, printing is already impossible. An injection halt of one 
nozzle must not take place over long duration practically, either Printing cannot be resumed, if the vibration 
frequency of a piezo-electric element is reduced, it becomes same situation and overhaul cleaning of a head 
is not performed, although time amount until an injection halt of the ink after printing test initiation takes place 
is prolonged. Since the part which runs short of the injection quantity of the ink at the time of printing, and a 
print speed will fall although time amount until an injection halt takes place is prolonged further if the vibration 
frequency of a piezo-electric element is reduced further, the practical value as [ both ] ink falls. The decisive 
cause is unknown although the guess that an injection halt will be what is depended on condensation of a 
pigment, or mixing or generating of air bubbles in the detailed passage of a printer head is possible. It also 
became clear that, as for the ink in which an injection halt takes place with the printing passage of time, an 
injection halt comes to take place into a short time by the prolonged storage back. Moreover, it became clear 
that it was in case ink will not blockade and inject it, either, if the ink in which a series of favorable printings to 
which an injection halt does not take place are possible is also left setting ink in an Inkjet printer after ending 
printing, goes through a certain time amount and resumes printing. 

[0016] According to examination of this invention persons, only when the degree of polymerization of an 
ethyleneoxide chain or a propylene oxide chain moreover chose the selection combination of a pigment and a 
dispersion medium like this invention through the monobutyl ether of or more 2 four or less polyethylene glycol, 
the monobutyl ether of propylene glycol, or those mixture, continuation and intermittent printing of a long 
period of time [ ink / after preparation or prolonged storage ] were possible. This assessment approach and an 
assessment result are explained in full detail after the paragraph number 0026. 

[0017] Since other descriptions which the dispersion medium of this invention has pemneate the interior of an 
object side promptly, making diffusion osmosis of a pigment into the minimum, namely, making a blot of a 
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printing image into the minimum, and leaving many of pigment particles on a front face moreover after a liquid 
ink drop anives at the field for printing, they are that turiDulence of a printing image does not take place even if 
a printing image can fomi vividly deeply and it contacts in an after [ printing ] short time. The pigment 
solidification (on these descriptions, this may also be indicated to be "desiccation") by osmosis into the printing 
side of a medium which is not desiccation solidification of the ink by evaporation of a medium takes place 
promptly, a kind of suitable chromatography for this printing - graphic effectiveness was unexpected discovery. 
Although this effectiveness was boiled to that extent with the construction material and structure of an object 
side, the class and description of the pigment used, a class, a compounding ratio of a dispersant, etc. and that 
difference had it a litUe, its selection of a dispersion medium was decisive. By the other type dispersion 
medium, even if it was glycol ether, for example, when the molecular weight was smaller than the specific 
glycol ether of this invention, although desiccation was quick, stable injection was not completed, because the 
viscosity of ink was high when molecular weight was large, stable injection was not completed, and many 
cases where a blot and desiccation were dissatisfied were accepted at the ring content medium, for example, 
bis-alkyi phthalate, and it was unsuitable. As compared with the difference in the long-temn distribution stability 
in that the monobutyl ether glycol which is a dispersion-medium object in this invention is independent, or the 
case of using an other type medium, although it can canry out with those mixture and the difference in volatility 
or permeability is among them, the difference does not become a problem small. 

[0018] The dispersant in the ink presentation of this invention should Just be the safe matter which may 
distribute [ a dispersion medium ] the pigment of point ** to stability minutely. As a dispersant for generally 
distributing a pigment in a medium, although many matter is proposed, if the combination of a pigment and a 
dispersion medium is limited, there are few effective dispersants unexpectedly and, moreover, the class of 
effective dispersant changes with combination of a pigment and a dispersion medium, however, the engineer 
of the field concerned - an effort - **** trap ****** - the selection by experiment of an effective dispersant is 
possible. According to examination of this invention persons, the matter which may distribute a pigment to 
stability minutely in the pigment of this invention and the combination of a dispersion medium with various 
kinds of matter classified also as a surfactant was not able to be found out. 

[0019] On the other hand, there is nothing or it became dear that the matter which is a surface activity 
operation and which suits the object of this invention was in few resin system compounds. That is, an 
ethyleneoxide-propylene oxide copolymer, aliphatic series polyester, the aliphatic series polyester that 
denaturalized of the amine component, the silicon resin which denaturalized of the amine component or the 
polyether component, a polyvinyl butyral, various acrylic copolymers, etc. were effective in stable detailed 
distribution. The matter which is not effective also exists plentifully like ethyl cellulose etc. also in the matter 
said for there to be a distributed operation generally on the other hand. And there is also matter which uses as 
ink for Inkjet printers, and becomes only hot ink also in the effective dispersant since the viscosity of ink will 
become high like a polyvinyl butyral if it is not a low-molecular-weight article comparatively. The ink which suits 
the object of this invention in an ethyleneoxide-propylene oxide copolymer, aliphatic series polyester, the 
aliphatic series polyester that denaturalized of the amine component, and the silicon resin which 
denaturalized of the amine component or the polyether component was possible. Although the dispersant 
which can be carried out by this invention besides the compound illustrated above may exist, it should just use 
the possible dispersant of dear printing which observes saving under standing or a comparatively loose 
osdilation, can secure stable detailed distribution, moreover continues on the Inkjet print of a piezo method, 
and does not have a blot, choosing it. In addition, concomitant use of a small amount of distributed assistant 
for demonstrating more highly the effectiveness of the dispersant performed by the technical field concemed 
being suffident is possible also in this invention. As a distributed assistant, various kinds of surfactants, the 
organic base nature matter, etc. can be raised as the example, can select an effective thing and its amount 
suitably according to the class of pigment used, and can use together as some dispersants. Moreover, in 
concomitant use of a distributed assistant, using comparatively a small amount of diluent for the fadlities of 
measuring or handling can be canied out, unless the property of the ink of this invention is spoiled. The 
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dispersant which similarly are the objects for chemical stability reservation of a dispersant etc., and contains 
the little additive for dispersant resin can also be canied out unless the property of the ink of this invention is 
spoiled. 

[0020] In the solvent system black pigment ink for Inkjet printers of this invention which uses a coloring agent, 
an organic dispersion-medium object, and a dispersant as an indispensable component, less than [ of the 
pigment with which a dispersant uses / per indispensable component 100 weight section of ink and a pigment 
/ the compounding ratio of an indispensable component below the 15.0 weight sections more than the 1.0 
weight section / more than 0.1 weight twice 2.0 weight twice ], and the remainder are dispersion mediums. It 
causes [ if / than the above-mentioned value / too little / a pigment compounding ratio /, the coloring 
concentration of ink is clearly inadequate and become scarce at practicability, if excessive, the fluidity of ink 
gets worse, and / the fluidity within a printer head ] trouble especially and is unsuitable although it changes 
with classes of pigment, although it changes a little with classes of dispersant, if it is hard to secure detailed 
and stable distribution of a pigment cleariy if [ than the above-mentioned value ] too little [ the compounding 
ratio of a dispersant ] and excessive - already — buildup of the contribution to pigment-content powder - or 
moreover the viscosity of ink becomes high, and trouble is caused to the fluidity within a printer head, and the 
rate of drying in the field for printing of ink becomes late and is unsuitable. It is the case where less than [ of 
the pigment with which a dispersant uses / per indispensable component 100 weight section of ink and a 
pigment / a more suitable compounding ratio below the 12.0 weight sections more than the 5.0 weight 
sections finom the above viewpoint / more than 0.2 weight twice 1 .5 weight twice ], and the remainder are 
dispersion media. The ink of this invention is the constituent which added the little additive component of point 
** or the after-mentioned to combination of the above-mentioned indispensable component if needed. 
[0021] In the solvent system pigment ink for ink jet printers of this invention, the ink which consists only of an 
indispensable component is hypoviscosity dispersion liquid of the Newton fluidity Although the viscosity of ink 
changes with classes, compounding ratios, etc. of a pigment or a dispersant, it is 1-20cps at 10-100cps and 
60 degrees C in 20 degrees C generally. Since detailed and stable distribution of a pigment is secured, 
viscosity is also stable with time. And since change by viscous temperature is small, there is little fluctuation of 
the injection condition of the ink by environmental temperature change of a print head. On the contrary, it is 
possible to present an activity in the temperature requirement which heats the ink passage of a print head and 
its near in order to lose fluctuation of a delicate injection tune, and results in 100 degrees C beyond ordinary 
temperature, and it is desirable to present an activity in the condition of having been especially maintained at a 
certain constant temperature in the temperature requirement concemed. 

[0022] It comes to be below an outline when the manufacture approach of the ink of this invention is illustrated. 
A pigment, a dispersant, and the specified quantity of a dispersion medium are measured, and after carrying 
out stinring mixing, in the disperser of common knowledge in the fields concemed, such as a bead mill and 3 
roll mills, grinding and micro-disperse-izing of a pigment are perfomned and it considers as ink. The pigments 
of a start raw material are fine particles which consist of an aggregated particle which many of a primary 
partide usually condensed, and they are distributed in a dispersion medium while they grind an aggregated 
particle with vvet as mentioned above and make this a more detailed particle, since grinding and 
micro-disperse-ization are performed simultaneously - only - a distributed process - it has called distributing. 
It is possible to make into a desired value the pigment particle diameter distributed by changing the conditions 
of a distributed process and its distribution. Since it distributes more effectively, the remaining dispersion 
medium is added to the thick dispersion liquid which distributed using a dispersion medium fewer than the 
specified quantity, and were obtained, distribution is completed, the approach often perfomned also considers 
as the ink of a desired presentation ratio, and it can be canied out also in this invention. When there is a big 
and rough particle of grinding imperfection with a minute amount in a distributed process When conrecting to 
eye the low one a little the viscosity of the ink which removed this by approaches, such as centrifugal 
separation, or has been manufactured nomnally for the specific object Add a dispersion medium, add, the 
solvent, i.e., the viscosity accommodation solvent, of a dispersion medium and compatibility which moreover 
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does not have an adverse effect on distribution, or The distributed assistant of point ** can be used together, 
or qualification of adding a defoaming agent suitable when addition of a defoaming agent is desirable can be 
suitably carried out In the appropriate phase of ink nnanufacture of this invention according to manufacture or 
the service condition of ink. 

[0023] In the ink of this invention, although a solvent usable as a viscosity modifier is reached at a variety if 
needed, fatty add ester, such as glycol ether, such as glycols [, such as triethylene glycol and tripropylene 
GURIKORURU ], methyl - or ethylcellosolve, and methyl - or ethyl carbitol, a tree, or the monopropyl ether of 
tetraethylene glycol, oleic acid octyl, and sortDitan monolaurate, is mentioned as the example, extent with 
vy/hich, as for the addition, change of printing properties other than the viscosity of ink is permitted - it should 
stop - the indispensable component of ink - at most - it is less than [ 20WI% ]. When it desires 
hypoviscosity-ization more, it is good to connect high the compounding ratio of the dispersion medium of the 
indispensable component of ink, and to prepare new ink. In the ink of this invention, the denaturation 
polysiloxane by the polysiloxane, copolymerization, etc. is illustrated as a defoaming agent which can be 
added if needed. The addition is or less about [ of ink ] 1Wt%, and is enough. Moreover, although a silane 
coupling agent and a titanium coupling agent may be added by ink in order to raise the fixing reinforcement of 
the ink to the field for printing, also in this invention, addition of a coupling agent is possible if needed, and an 
addition is or less about [ of ink ] 1 Wt%, and is enough. 

[0024] As stated above, this invention a specific cari3on black pigment as a dispersion-medium object as a 
coloring agent by using specific glycol ether combining the effective resin system compound as a dispersant A 
pigment distributes as a detailed particle, the slit inside an ink jet printer is passed easily, and a particle does 
not condense by long-temn neglect or preservation. And it dries for a short time, without spreading after 
printing, and the solvent system pigment ink for ink jet printers which can print high-speed is offered. The ink 
of this invention fits the firont face of papers, such as printing and an infomnation fonn, a package fomn, a liner 
and conrugating medium, and the mounting paper, a white board, or the woody pemneability ingredient 
cunrently widely called plywood and a plywood printing by the Inkjet print method, especially the plezo method. 
All the things that can be printed with Ink jet printers, such as graphic forms, such as various kinds of 
alphabetic characters, a figure, a bar code, and a logo mark, various kinds of pattems, and a poster, are 
possible for a printing image. 

[0025] Hereafter, an example is given about this invention and it explains to a detail more. The section in the 
inside of an example is the weight section. In preparation of ink, the bead mill distributed using 2/5 amount of 
the dispersion medium of a schedule, and after taking out thick ink. In addition to the bottom of stirring, the 
remaining dispersion medium was used as the ink of a predetemnined compounding ratio to serve also as 
concentration adjustment. The pigment particle diameter in ink was measured by the dynamic light scattering 
which perfonns frequency analysis of the laser-doppler effectiveness. The viscosity of ink was measured at 20 
degrees C and 60 degrees C using the Brookfield viscometer. The surface tension of ink was measured at the 
room temperature with the WIRUHERUMI type surface tension balance. 

[0026] After the diameter of opening of a blowout hole was led to 50 micrometers in one pipe and ink is led to 
a head using the print head by which the nozzle in which the Inkjet print trial of ink has three ink blowout holes 
per piezo-electric element has been anranged at the 30-piece serial, it branches for 30 nozzles within a head, 
each leads to three ink blowout holes, and the path of the namowest place of passage is 100 micrometers, a 
nozzle - 60-degree C constant temperature - it maintained at the condition. Sequential change of the 
oscillation firequency (henceforth a printing frequency) of the piezo-electric element for ink injection is canied 
out by 1000Hz unit from 1000Hz to 8000Hz. In this trial, it continues finom all nozzles to stability at least 30 
minutes or more, and asks for the printing frequency (marginal printing frequency) of the limitation which can 
inject ink favorably. In addition, although it can be regarded as the possible ink of printing even if a marginal 
printing frequency is less than [ 1000Hz or it ] in this testing machine, the marginal printing frequency of 
3000Hz or more is desirable, considering the trend of the sodety which sees and exceeds high-speed printing. 
It was left as a field for printing of permeability, without whether it is favorably injected by the line of constant 
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\A/idth, without printing moving this using a copy paper, the krafl paper in the corrugated fiberboard Hara paper, 
a white board, and plywood, and ink breaking off, whether a printing image is confused by the contact in an 
after [ printing ] short time again, and contacting, and extent of a blot of a printing image was obsen/ed visually. 
The ordinary temperature preservation stability test of the ink which performs the above-mentioned printing 
trial after saving ink for 30 days in the ordinary temperature in a release container in order to see the 
distributed stability of the pigment in ink, After saving ink for 14 days during a sealing container and a 
80-degree C air bath, it retums to ordinary temperature. The heat cycle stability test of the ink which perfonns 
a printing trial after repeating 5 times, placing a preservation stability test and ink subsequentiy to under a 
-20-degree C air batii every 14 hours during a 80-degree C air bath for 12 hours at the time of the heat of tiie 
ink which performs ttie above-mentioned printing trial, After suspending printing for 24 hours, filling up a 
printing testing machine wifli ink, the resumption trial of printing intenruption which resumes printing was 
canied out suitably. 



EXAMPLE 



[Example] (Example 1) 90 (ml / 100g) and pH prepared [ DBF oil absorption ] as a pigment the 
ethyleneoxide-propylene oxide block-copolymer 7.0 section and the ink in which it consists of the tiiethylene 
glycol monobutyl ether 84.8 section and the diethanolamine 0.2 section as a dispersion medium as the 
channel carbon black (C. special black by I.No.77266:Degussa AG 4A) 8.0 section of 3.0, and a dispersant. 
More than 99.5Wt% of a pigment particle was 1.0 micrometers or less in 0.01-micrometer or more particle 
size in ink, and mean particle diameter was 0.05 micrometers. In 20 degrees C, at 62cps and 60 degrees C, 
viscosity was 17cps and surface tension was 31 (mN/m). Witiiout a marginal printing frequency's being 
6000Hz and confusing a printing image by the contact in an after [ printing ] short time on each field for printing 
in a printing trial, the blot twisted, it was stable and high-speed printing was completed. The good result witii 
the same said also of tiie printing trial after a preservation stability test and a heat cycle stability test and the 
resumption trial of printing interruption was obtained at the time of the ordinary temperature preservation 
stability test of ink, and heat. 

[0028] (Example 1 of a comparison) The pigment of an example 1 was changed to tiie furnace carbon black 
(C.I.No.77266: VULCAN XC[ by Cabot Corp. ]-72R) whose DBP oil absorption is 178 (ml / lOOg) and whose 
pH is 5.0, the approach of an example 1 was repeated, and preparation and a printing tiial of ink were 
performed. More than 99.5Wt% of a pigment particle was 1 .0 micrometers or less in 0.04-micrometer or more 
particle size in ink, and mean particle diameter was 0.08 micrometers. In 20 degrees C, at 35cps and 60 
degrees C, viscosity was 15cps and surface tension was 31 (mN/m). Although change was not accepted in 
detailed distiibution of a pigment by the preservation stability test or heat cycle stability test of ink before a 
printing trial, in the printing tiial of the ink after preparation, injection of ink stopped even tiie printing frequency 
of 1000Hz wrtti nine nozzles between printings for 15 minutes. 

[0029] (Example 2 of a comparison) The pigment of an example 1 was changed to the fumace cartoon black 
(C.I.No.77266: the Degussa AG pudding tex 90) whose DBP oil absorption is 95 (ml / lOOg) and whose pH is 
9.0, the approach of an example 1 was repeated, and preparation and a printing tiial of ink were perfomried. 
Although the same detailed distiibution as an example 1 was possible, ttie inclination of flocking setUing was 
slightiy accepted in distribution of a pigment by tiie preservation stability test or the heat cyde stability test at 
the time of tiie heat of the ink before a printing tiial. In the printing tiial of the ink immediately after preparation, 
injection of ink stopped witti 1 3 nozzles between printings for 2 minutes with the printing frequency of 1000Hz. 
Also in the printing tiial after the ordinary temperature preservation stability test of ink, it was tiie same 
dissatisfied result. 

[0030] (Example 3 of a comparison) The dispersion medium of an example 1 was changed to tiie tiiethylene 
glycol monomethyl ether, the approach of an example 1 was repeated, and preparation and a printing tiial of 
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ink were performed. Although the same detailed distribution as an example 1 was possible, in the printing trial 
of the ink immediately after preparation, injection of ink stopped with 15 nozzles between printings for 5 
minutes with the printing frequency of 1000Hz. In the printing trial after a preservation stability test, injection of 
ink stopped with 1 3 nozzles between printings for 2 minutes with the printing frequency of 1000Hz at the time 
of heat. 

[0031] (Examples 4, 5, and 6 of a comparison) The dispersant of an example 1 was replaced with the Nonion 
system surfactant (noy gene EAmade from Dai-lchi Kogyo Seiyaku Co., Ltd, - 170), the anion system 
surfactant (high tenor by Dai-lchi Kogyo Seiyaku Co., Ltd. - N08), or the cation system surfactant (ASETAMIN 
-86 by Kao Corp.), respectively, the approach of an example 1 was repeated, and three sorts of ink was 
prepared. It admitted that condensation of a pigment begins to progress into an after [ preparation ] short time, 
and detailed-on actual distribution was not completed. 

[0032] (Example 2) The dispersion medium in an example 1 was changed to the tetraethylene glycol 
monobutyl ether, and the approach of an example 1 was repeated. The same result as an example 1 was 
obtained except a marginal printing finequency being 8000Hz. 

[0033] (Example 7 of a comparison) The dispersion medium of an example 2 was changed to the 
tetraethylene glycol monoethyl ether, the approach of an example 2 was repeated, and preparation and a 
printing trial of ink were performed. Although the same detailed distribution as an example 2 was possible, in 
the printing trial of the ink immediately after preparation, injection of ink stopped with ten nozzles between 
printings for 10 minutes with the printing finequency of 2000Hz. In the printing trial after a preservation stability 
test, injection of ink stopped with 15 nozzles between printings for 3 minutes with the printing frequency of 
1 0OOHz at the time of heat Also in the printing trial after the ordinary temperature preservation stability test of 
ink, it was the same dissatisfied result. 

[0034] DBP oil absorption as a pigment 100 (ml / lOOg), (Example 3) As the fumace cartoon black 
(C.I.No.77266: Mitsubishi Chemical make MA-100) 9.0 section whose pH is 3.5, and a dispersant, C18 
hydroxy-acid polyester 80Wf/o, The ink which consists of the 9.0 sections of the admixture which consists of 
said stearyl alcohol sulfate Na salt 10Wt%, and the dipropylene glycol monobutyl ether 82.0 section which is a 
dispersion medium was prepared octadecanamide hydrochloride 10Wt% of the surfactant which is the 
assistant In addition, it is in the middle of preparation of ink, and the 0.05 sections of a titanium coupling agent 
were added with the little volatile solvent More than 99.4>A/t% of a pigment particle was 1.0 micrometers or 
less in 0.03-micrometer or more particle size in ink, and mean particle diameter was 0.06 micrometers. In 20 
degrees C, at 65cps and 60 degrees C, viscosity was 15cps and surface tension was 35 (mN/m). Without a 
marginal printing frequency's being 6000Hz and confusing a printing image by the contact in an after 
[ printing ] short time on each field for printing in a printing trial, the blot twisted, it was stable and high-speed 
printing was completed. Although injection of ink stopped with three nozzles after [ of an after / printing 
initiation ] 5 - 8 minutes when the printing firequency was set to 7000Hz, an injection halt of ink new after that 
did not take place. The good result witti the same said [ the printing trial after a presentation stability test and a 
heat cyde stability test ] of the resumption tiial of printing intenruption was obtained at the time of the ordinary 
temperature preservation stability test of ink, or heat. 

[0035] (Example 8 of a comparison) The dispersion medium of an example 3 was changed to dipropylene 
glycol monomethyl etiier, and the approach of an example 3 was repeated. More than 99.5Wt% of a pigment 
particle was 1.0 micrometers or less in 0.02-micrometer or more particle size in ink, and mean particle 
diameter was 0.06 micrometers. In 20 degrees C, at 70cps and 60 degrees C, viscosity was 20cps and 
surface tension was 34 (mIM/m). Although change was accepted in detailed distribution of a pigment neither 
by ttie preservation stability test nor the heat cyde stability test at the time of the heat of ink, in the printing trial 
of the ink after preparation, injection of ink stopped even the printing frequency of 2000Hz witii 15 nozzles 
between printings for 10 minutes. 

[0036] (Example 4) The ink which consists of tiie silicon resin ( X[ by Shin-Etsu Chemical Co., 
Ltd. 1-22-3939A) 8.0 section in which DBP oil absorption denaturalized by 90 (ml / lOOg), and pH 
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denaturalized by the amino group and the polyether radical as a pigment as the channel carbon black 
(C.I.No.77266: Degussa AG special black 4A) 7.0 section of 3.0 and a dispersant, and the diethylene-glycol 
monobutyl ether 85.0 section which is a dispersion medium was prepared. More than 99.3\/Vt% of a pigment 
particle was 1 .0 micrometers or less in O.OS-micrometer or more particle size in ink. and mean particle 
diameter was 0.08 micrometers. In 20 degrees C, at 13cps and 60 degrees C, viscosity was 6cps and surface 
tension was 31 (mN/m). Without a marginal printing frequency's being 6000Hz and confusing a printing image 
by the contact in an after [ printing ] short time on each field for printing in a printing trial, the blot twisted, it was 
stable and high-speed printing was completed. The good result with the same said also of the printing trial 
after a preservation stability test or a heat cycle stability test or the resumption trial of printing intenruption was 
obtained at the time of the ordinary temperature of Ink, and heat. 

[0037] (Example 9 of a comparison) The dispersion medium in an example 4 was changed to 
diethylene-glycol monobutyl ETERUMONO acetate, and the approach of an example 4 was repeated. 
Although the ink of detailed distribution could be prepared like the case of an example 4 and change was 
accepted in detailed distribution of a pigment neither by the preservation stability test nor the heat cyde 
stability test at the time of the ordinary temperature of ink, and heat, In the printing trial of the Ink after 
preparation, injection of ink stopped even the printing frequency of 1000Hz with 18 nozzles between printings 
for 10 minutes. 
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